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Abstract 

The objective of this study was to evaluate the performance of students of college of Science of Sultan Qaboos 
University (SQU) in Calculus I course, and examine the predictive validity of student’s high school performance and 
gender for Calculus I success. The data for the study was extracted from students’ database maintained by the 
Deanship of Admission and Registration office of SQU. The study considered a sample of 615 students who took 
Calculus I course during 2014 spring semester. Both descriptive and inferential statistical techniques were used for 
data analysis. Predictive validity of selected factors were analyzed using Hierarchical regression analysis. The 
analysis revealed that female students entered in SQU with a higher average high school scores than male students, 
and many boys with lesser high school scores than girls were succeeded in getting admission at SQU. The results 
indicate that female students outperformed male students in both high school and college Calculus course. About 30% 
of the students obtained grades lower than C in Calculus I, of which 20% failed in the course. The proportion of 
students with F grade was found to be significantly higher among male students compared to female students (28% 
vs. 7%). The analysis revealed that gender, high school math score and overall high school score are significant 
predictors of subsequent performance in Calculus course at college level. Thus differences among gender and high 
school performance should be taken into consideration during the admission process to allow for more equal 
opportunities to all applicants and have fairer admission decisions. 
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1. Introduction 

The history of higher education system in Oman is relatively short. At the time of assuming power in 1970 by His 
Majesty Sultan Qaboos Bin Said, the present ruler of Oman, there were only three formal school in Oman 
(Al-Belushi et al., 1999). Since 1970, Oman has made remarkable progress in expanding access to education, 
developing an Omani teaching force, and building an Omani education sector. The total population of Oman reached 
to a landmark of 4 million in 2014, of which 2.2 million are native Omani and the rest 1.8 million are expatriate 
(National Center for Statistical Information, 2015). More than 80% of the Omani men and women aged 15 and above 
are now literate. Oman now has over 1,000 government run schools, providing free education to its citizens. The first 
and the comprehensive University in Oman, the Sultan Qaboos University (SQU), named after His Majesty Sultan 
Qaboos Bin Said, was founded in 1986. Today, SQU is the only public University in Oman with more than 15,000 
students and nine colleges including: college of Agriculture, Arts, Commerce and Economics, Education, 
Engineering, Law, Medicine, Nursing, Science, offering bachelor’s, master’s and in some colleges doctoral programs. 
Since its inception in 1986, the basic standard for admission at SQU has been the students’ high school achievement 
scores and their branches of study (i.e. science or arts) at high school level. The secondary school scores are used as a 
criteria for selecting suitable students for admission in undergraduate level, while branches of study are used in 
choosing the college of study. Unlike the Universities and Colleges in North America and many other places, SQU 
accept students in its under graduate programs on the basis of their high school scores without testing students’ 
readiness for higher education. Most of the Universities and Colleges in North America and elsewhere admit students 
on the basis of their achievement scores of admission test, or SAT (Scholastic Assessment Test) or ACT (American 
College test) in addition to high school scores. However, recently SQU introduced a one year foundation program to 
prepare the students to take up undergraduate program with a major subject of study. In addition to high school 
scores, the Admission and Registration (A&R) office of SQU also emphasized on the gender balance of students in 
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most colleges while admitting the students in undergraduate program. 

Students entering the science based undergraduate program at SQU are required to take and pass several core courses 
on Mathematics, which is typical in many other institutions elsewhere. Calculus is one of these courses. The course 
is taught by the faculties of Mathematics and Statistics department of SQU. Calculus course is also used as the 
‘critical filter’ to many college majors at SQU. The course provides the mathematical background and foundation for 
understanding higher-level science based courses (Gainen & Willemsen, 1995). In order to proceed in a major 
subject, a student must obtain a minimum grade ‘C’ in the Calculus course. Unfortunately, the course often turns 
deterrents in the pursuance of higher education at SQU. Although there is no comprehensive study on this issue, 
anecdotal information and experience indicate that a substantial proportion of the college freshmen fail to meet the 
minimum grade criteria of C and above. As a result they have to repeat the course, and their normal academic life is 
delayed. Some of these students ultimately have to leave the university because of their repeated poor performance in 
Calculus. One recent study demonstrated that the drop-out rate at SQU is close to a double digit figure and it is 
increasing in recent time (A1 Ghanboosi and Ayedh, 2013). Among other factors, the poor performance of the 
freshmen in SQU might have relation with their high school performance. Weak background in mathematics courses 
at school level often lead to an overall poor performance in college level calculus and may contribute to performance 
difficulties among the freshman students. A significant body of literature suggests that the basic mathematics skill 
gained at high school and overall high school GPA are the best predictors of freshmen’s math and overall GPA during 
their undergraduate studies (Hoffer et al. 1995; Camara & Echtemacht, 2000; Ma, 2000; Snyder et ah, 2003; Achieve, 
2004). In recent years, gender of students have emerged as an important determinant of academic success. It has been 
demonstrated repeatedly that, in general, girls outperform boys academically both at school and colleges throughout 
the world with some exception (Jackson, 1978; Fischer et ah, 2013; Islam, 2014). Oman is not an exception in this 
regard. In a recent study, Islam (2014) observed that girls in SQU outperform boys academically. 

To the best of our knowledge, there has been no study to examine how well high school grades and gender of 
students predict their success in Calculus at SQU. There is a need for the identification of factors that contribute to 
the successful completion of calculus among freshman undergraduate students of SQU. Because of growing interest 
and competition in higher education and growing need of highly educated citizens in Omani society, it is important to 
examine the effectiveness of the admission criteria of SQU to ensure that only qualified students are admitted to the 
university. Thus the objective of this study was to evaluate the performance of students in Calculus course, and 
examine the predictive validity of high school performance and gender of the students for success in Calculus course 
among the freshmen of SQU. 

The findings of this study can be valuable in many ways. It may guide admissions personnel and decision-makers at 
the Ministry of Education (MoE) and SQU in the development of future admission plans and student retention 
programs at universities and colleges in Oman. This study is expected to bridge the research gap in studying the 
academic performance of students attending postsecondary institutions in Oman and thus may serves as a pilot study 
for future research to be conducted in this area. 

2. Literature Review 

The academic performance of a student in his or her first few college courses set his or her future achievements in 
college (Armstrong, 2000). Researchers observed that the good grades of first year college courses are strongly 
related to persistence and graduation from an institution, and entry into high-level occupations (Tinto, 1975; Baird, 
1985; Pascarella & Terenzini, 1991). However, the academic performance among the college freshmen depends on 
many factors including: cognitive factors (e.g., high school achievement, SAT or ACT score), non-cognitive factors 
(e.g., teaching and institutional quality, students’ motivation and so on) and demographics (e.g., gender, ethnicity, 
location). These are also the selection criteria employed by most of the higher educational institutions across the 
globe in deciding which students are more qualified and most likely to succeed in these institutions. Traditionally, 
cognitive factors such as high school achievement score, SAT and ACT are widely considered as admission criteria 
by most of the higher education institutions in various countries. Some institutions use only the high school 
achievement scores, while others use both high school scores and standardized scores (SAT or ACT) to select the 
students (Pentages & Creedon, 1978; Kappe & Flier, 2012; Clercq et al., 2013). 

Many studies have shown that both high school grade point averages and standardized test scores, such as the SAT or 
ACT, are generally significant predictors of students’ success during their undergraduate studies (Noble, 1991; 
Barron & Norman, 1992; Waugh et al., 1994; Wolfe & Johnson, 1995; Bridgeman et al., 2000; Kim, 2002; Snyder et 
al., 2003; Cohn et al., 2004; Kuncel et al., 2005). On the other hand, a significant body of literature suggests that high 
school GPA is the best predictor of freshman GPA during their undergraduate studies and it has more predictive 
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power than the standardized tests or any other factor (Lawlor et al., 1997; Kowarsky et al., 1998; Betts & Morrell, 
1999; Camara & Echternacht, 2000; Tross et ah, 2000; Fleming, 2002; Zheng et ah, 2002; Snyder et ah, 2003; Geiser 
and Santelices, 2007). However, some of the studies demonstrated that high school GPA has less adverse impact on 
admission prospects of economically disadvantaged students compared with the SAT because it is much less 
correlated with students’ socioeconomic characteristics than standardized tests (Kowarsky et ah, 1998; Geiser and 
Studley, 2003; Geiser and Santelices, 2007). One study concluded that much of the SAT’s predictive power derives 
from its correlation with socioeconomic background and high school attributes (Rothstein, 2004). 

Wang and Goldschmidt (2000) examined the effects of mathematics courses taken by students at the high school 
level and observed that it plays a prominent role in higher level mathematics achievement. In another study, Ma 
(2001) showed that students exposed to advanced mathematics courses at the middle and junior high school level had 
high mathematics achievement in subsequent academic life. Many previous studies also demonstrated that high 
school students who take more mathematics courses perform better in standardized tests of mathematics achievement 
(Gamoran, 1987; Hoffer et al., 1995; Wilhite et al., 1998). Students who took advanced courses in mathematics were 
found to be more prepared for college education, and received higher scores on college admissions tests (Schneider 
et al., 2003). Some researchers argued that rigorous high school courses help prepare students for the college learning 
environment and enhance their ability to succeed in higher education (Adelman, 1999; Bourquin, 1999). The more 
strong background in mathematics students achieved in high school, the more likely they are to earn college degrees 
(Adelman, 1999; Adelman, Daniel, & Berkovits, 2003; Achieve, 2004; Adelman, 2006; Bedsworth, Colby, & Doctor, 
2006). 

3. Methods 

The data for the study come from a sample of 615 students who took Calculus I course during spring 2014 semester 
as freshmen entering undergraduate program in SQU. The sample consisted of students from 2009-2013 admission 
cohorts. The final grade on Calculus I of 615 students along with their gender, cohorts, high school math scores, 
overall high school scores were obtained from the student database maintained by the Deanship of Admission and 
Registration office of SQU. Calculus I grade was recorded on a 4 point scale using letter grade A=4, A—3.7, B+=3.3, 
B=3.0, B-=2.7, C+=2.3, C=2.0, C—1.7, D+=1.3, D-=1.0 and F=0.0. High school math scores and high school overall 
scores were recorded in percentage. High school overall scores refers to the mean percentage score over all subjects 
taken in the twelfth grade exams. As we do not have any information about quality characteristics of various high 
schools we assumed them homogeneous in term of quality and used their raw scores without standardizing 
(Z-scoring) them. Data was obtained from students’ record as an Excel spreadsheet and then imported into SPSS for 
statistical analysis. It is worth mentioning here that all the 615 students took high school math course in twelfth grade. 
Among the 615 students, 33 students (5.4%) withdrew from the Calculus I course. Thus, the study considered 615 
cases for background analysis and 582 cases for subsequent performance analysis of Calculus I and its predictive 
validity. 

The data analysis for this study included both descriptive and inferential statistics. Descriptive statistics were 
computed for all key variables. Inferential statistics techniques involved analysis of variance (ANOVA) and 
hierarchical regression techniques, considering college Calculus I grade point average (GPA) as the dependent 
variable or criterion variable and high school math score, high school overall score and gender as the predictors or 
independent variables. Hierarchical regression was conducted to determine the predictive validity of overall high 
school score, high school math score and gender on the college math (Calculus I) success. Hierarchical regression 
is in many ways similar to standard multiple regression, the only difference is that the independent variables are 
entered in the model in a hierarchical manner based on some theoretical consideration. 

Hierarchical regression analysis provides the proportion of explained variance, also known as the coefficient of 
determination or R 2 , in the criterion variable that is accounted for or explained by the predictor variables (high school 
score, high school math score and gender) in each model in the regression and the change in R 2 in the following 
model. Adjusted R 2 value is a value that takes into account the number of variables in the model and the number of 
observations or participants the model is based on. One can test the significance of difference of two R 2 's by the 
F -test to determine if adding an independent variable to the model helps significantly. Using hierarchical regression, 
one can see how most variance in the dependent variable can be explained by one or a set of independent variables, 
over and above that explained by an earlier variable(s). 
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Table 1. Background characteristics of students 


Characteristics 

Number 

Percent 

Gender 

Male 

384 

62.4 

Female 

231 

37.6 

Cohort 

2009 

10 

1.6 

2010 

20 

3.3 

2011 

80 

13.0 

2012 

300 

48.8 

2013 

205 

33.3 

College 

Agriculture & Marine Science 

57 

9.3 

Education 

19 

3.1 

Engineering 

283 

46.0 

Science 

247 

40.2 

Others 

9 

1.5 

High school math score (in) 

<70 

54 

8.8 

70-79 

119 

19.3 

80-89 

228 

37.1 

90-100 

214 

34.8 

Mean score (±SD), [min, max] 

84.4 (±9.5), [50, 100] 

High school score (in % ) 

<70 

8 

1.3 

70-79 

14 

2.3 

80-89 

277 

45.0 

90-100 

316 

51.4 

Mean score (±SD) [min, max] 

88.8 (±5.6), [54.4, 97.8] 

Total number 

615 

100.0 


The hierarchical regression output provided three separate models with the first model only using high school score 
as a predictor of the college Calculus I GPA, the second model using both high school grade and high school math 
score as predictors of the college Calculus I GPA and third model using high school score, high school math score 
and gender as predictors of college Calculus I GPA. Prior to conducting hierarchical multiple linear regression 
analyses, an intercorrelation matrix using Pearson product moment correlations was examined to determine the 
extent to which each of the independent variables (overall high school score, high school math score and gender) was 
related to the dependent variable (GPA in Calculus I). The assumptions underlying regression were also examined to 
assess the appropriateness of the regression models (Mertler & Vannatta, 2002). The assumption of homoscedasticity 
was examined as well. 

4. Results 

4.1 Characteristics of Students 

Among the students who took Calculus I during spring 2014 semester, more than sixty percent (62%) of them were 
male and 38% were female (Table 1). Students were mainly from college of Engineering (46%) and college of 
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Science (40%), constituting 86% of the total students. Around 9% students occurred from college of Agriculture and 
Marine Science, 3% from college of Education and a small proportion of 1.5% from other colleges. Most of the 
students (82%) were from recent cohorts of 2012 and 2013. The high school Math scores of the students ranges from 
50% to 100% with an average of 84% (±9.5). Around one-third (35%) of the students had 90% and above marks in 
high school Math, while 37% students had 80% to 89% marks and 9% had below 70% marks in high school Math 
(Table 1). The overall high school scores of the sample students ranges from 54.4% to 97.8% with an average of 
88.8% (±5.6). Around 96% of the students had overall high school scores 80% and above, and 4% students had 
below 80% marks. 

There is a sharp difference in high school Math and overall high school scores between male and female students 
when they entered in SQU. Female students entered in SQU with a higher average of high school math score as well 
as overall high school score. For example, among the sample students, female had an average high school score of 
93.0% (±5.45), while male students had an average score of 86.3% (±2.14), and the difference is statistically 
significant (t = 18.03, p<0.001) (Table 2). The high school scores of male students ranges from 54% to 96%, while 
for female students it ranges from 80% to 98%. High school math score also follow similar pattern across the gender 
of the students. 

Table 2. Means and Standard Deviations of high school math score and high school score by gender 


High school performance 

Gender 

Test of 


Male 

Female 

significance! 

Math score 

80.49 (±5.12) 

90.89 (±9.39) 

t = 15.50, p< 0.001 

Overall score 

86.25 (±2.14) 

93.01 (±5.45) 

t = 18.03, p < 0.001 


f Test of significance are based on t-test, comparing mean scores between male and female students 

A summary of the results of the analysis of variance (ANOVA), presented in Table 3, also confirm a significant 
difference in high school score and high school math score by gender. Female students had higher scores in high 
school and high school math compared to male students. The size of the effects of gender on high school math and 
overall high school score, measured by eta-squared (rf ^between SS/total SS), indicate that gender explained 28.6% 
variation in high school math score and 4.2% in overall high school score. 


Table 3. Analysis of variance (ANOVA) summary for GPA in Calculus I, high school math score and high school 
score by gender 



Sources of variations 

Sum of Squares 

df 

Mean Square 

F 

Sig. 


Between Groups 

163.986 

1 

163.986 

134.893 

.000 

GPA in Calculus I 

Within Groups 

705.091 

580 

1.216 




Total 

869.077 

581 





Between Groups 

14522.867 

1 

14522.867 

232.475 

.000 

High School Math Score 

Within Groups 

36232.930 

580 

62.471 




Total 

50755.797 

581 





Between Groups 

66925.375 

1 

66925.375 

25.375 

.000 

High School Score 

Within Groups 

1529744.319 

580 

2637.490 




Total 

1596669.693 

581 





Figures la and lb illustrate the cumulative distribution of entrance scores in high school Math and overall scores for 
male and female students in our sample. The cumulative distribution of male scores lies above the distribution for 
females indicating the existence of a gender gap and lower average scores among male students than females. The 
figures also indicate that the female students entered in SQU with high school scores 86% and above, while for male 
students it was from 54% and above. 
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Figure la. Cumulative percentage of students according to high school math score and gender 



Figure lb. Cumulative percentage of students according to high school score and gender 


4.2 Performance in Calculus I and Its Differentials 

Students’ performance in Calculus I were measured by letter grade and the grade point average (GPA) in a 4-point 
scale. Table 4 presents the distribution of students according to their performance in Calculus I by gender. Overall, 
12.7% of the students obtained grade A or A-, 27.5% grade B+, B or B-, 29.4% grade C+, C or C-, and 10.2% 
students obtained grade D+ or D in Calculus I. One in every five (20.2%) students failed (obtained grade F) in the 
course. 
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Table 4. Percentage distribution of students according to grade in calculus and gender 


Letter Grade Grade point (4 .0 scale) 

Gender 

Female 

Male 

Total 

A 

4.0 

15.2 

2.9 

7.5 

A- 

3.7 

9.5 

2.6 

5.2 

B± 

3.3 

20.8 

3.9 

10.2 

B 

3.0 

13.9 

7.3 

9.8 

B- 

2.7 

7.4 

7.6 

7.5 

C± 

2.3 

11.3 

13.3 

12.5 

c 

2.0 

5.2 

11.7 

9.3 

c- 

1.7 

5.2 

9.1 

7.6 

D± 

1.3 

2.2 

8.3 

6.0 

D 

1.0 

2.2 

5.5 

4.2 

F 

0.0 

7.4 

27.9 

20.2 


Total 

100.0 

100.0 

100.0 


There is shatp difference between male and female students’ performance in Calculus I. Female students performed 
better than male students. For example, 24.7% of the female students obtained grade A or A- compared to 5.5% of 
the male students. On the other hand, every 3 out of 7 (43%) male students obtained grade less than C compared to 1 
in 9 female students (12%). Male students were more likely to fail than females (28% vs. 7%). 

Results of the analysis of variance (ANOVA) (Table 3) also indicate that there is a significant difference in college 
Calculus GPA by gender. Female students had higher GPA in Calculus I compared to male students. The size of 
the effects of gender on GPA in Calculus I as measured by eta-squared (rf ^between SS/total SS) indicate that gender 
explained 18.8% variation in GPA of Calculus I. 

Table 5. Differentials of performance in Calculus I by selected characteristics of students 

GPA in Calculus F-ratio, p-value 

Characteristics Mean (±SD) 

Total 
Gender 
Male 
Female 
Cohort 

2009 

2010 
2011 
2012 
2013 

College 

Agriculture & Marine Science 
Education 
Engineering 
Science 
Others 


73 


2.16 (±1.22) 

134.89, p <0.001 

1.74 (±1.16) 

2.83 (±0.99) 

39.36, p <0.001 

1.91 (±1.22) 

1.19 (±1.02) 

1.70 (±1.06) 

1.82 (±1.17) 

2.94 (±0.96) 

4.93, p <0.001 

1.60 (±1.17) 

2.14 (±1.36) 

2.35 (±1.22) 

2.06 (±1.18) 

2.15 (±1.38) 
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High school math score 


<70 

1.18 (±0.97) 

70-79 

1.39 (±1.02) 

80-89 

2.87 (±1.12) 

90-100 

2.78 (±1.04) 

High school score 


<70 

0.67 (±0.76) 

70-79 

1.65 (±1.22) 

80-89 

1.62 (±1.07) 

90-100 

2.76 (±1.02) 


64.02, p<0.001 


70.54, pO.OOl 


Note: Analysis was done excluding 33 students who withdrew from the course 

Table 5 shows the differential analysis of the GPA in Calculus I by selected characteristics of students. As mentioned 
earlier, gender of the students shows significant differential effect on GPA in Calculus I. Female students performed 
better than male students. Cohorts of the students also shows significant differential effect on GPA in Calculus I. 
Recent cohort performed better than their older counterparts. Performance in Calculus vary significantly with the 
college of study of the students. Students from college of Agriculture and Marine Science showed lowest level of 
performance (GPA 1.60) followed by students from college of Science (GPA 2.06). Students from college of 
Engineering showed the best performance (GPA 2.35) than any other college. As expected, high school math score 
and high school score showed significant positive association with the performance in Calculus course. For example, 
the overall GPA in Calculus I was 1.18 among the students with high school math score less than 70 compared with 
GPA 2.87 among the students with high school score 90-100. 

4.3 Predicting College Math (Calculus I) Success 

The predictive validity of high school math and overall performance and gender in explaining college math (Calculus 
I) success was evaluated using correlation analysis followed by hierarchical multiple linear regression analyses. 
Table 6 presents the zero order correlation coefficient between GPA in Calculus I and overall high school score, high 
school math score and gender as well as the inter-correlation between predictors i.e. overall high school score, high 
school math score and gender of students. The results indicate that all the correlation coefficients were found positive 
and significant at 0.01 level. High school score, high school math score and gender of student have moderate 
positive correlation with GPA in Calculus I. The correlation coefficients between overall high school score and GPA 
in Calculus I, and high school math score and GPA in Calculus I were very close (r=0.506 and Ml501 respectively). 
This indicate that both high school score and high school math score are equally important in predicting college GPA 
in Calculus I. It should be noted that overall high school score and high school math score had the highest 
intercorrelation coefficient (r = 0.635) followed by overall high school score and gender (Ml603). The amount of 
variance (r 2 ) that these four variables shared ranged from 19% to 40%. Although these variables were not perfectly 
correlated, they were moderately related to each other, with the average correlation being 0.54. Gall et al. (2003) 
argued that, since many factors influence the behavior patterns and personal characteristics in educational research, 
correlations in the range of .20 to .40 might be all that one should expect to find in the relationships between 
variables of study. 

Table 6. Zero-Order Correlations for GPA in Calculus, gender, high school math score and high school total score 



High School Math Score 

High School 
Score 

Gender 

GPA in Calculus 

High School Math Score 

1 

0.635** 

0.535** 

0.501** 

High School Score 

0.635** 

1 

0.603** 

0.506“ 

Gender of Students 

0.535** 

0.603** 

1 

0.434“ 

GPA in Calculus 

0.501** 

0.506** 

0.434** 

1 


** Correlation is significant at the 0.01 level (2-tailed). 

Table 7 and Table 8 present the results from the hierarchical regression analysis. Three models were fitted. Model 1 
considered overall high school score as predictor of college Calculus I GPA. Model 2 considered both overall high 
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school score and high school math score as predictors, while Model 3 considered overall high school score, high 
school math score and gender as predictors of college Calculus I GPA. The changes in R 2 (coefficient of 
determination) in Model 2 and Model 3 were appraised to see if addition of variables provided incremental 
information for the prediction of college Calculus I GPA. 

Table 7. Results of regression analysis of GPA of Calculus I 




Unstandardized 

Coefficients 


Collinearity Statistics 

Model 

Independent variable 

t 

Tolerance level 

VIF 



B 

St. error of B 




1 

High School Score 

0.115 

0.008 

14.127** 



2 

High School Score 

0.071 

0.010 

7.049** 

0.596 

1.678 


High School math score 

0.039 

0.006 

6.719** 

0.596 

1.678 

3 

High School Score 

0.057 

0.011 

5.224** 

0.499 

2.003 


High School math score 

0.035 

0.006 

5.784** 

0.560 

1.785 


Gender of students 

0.351 

0.111 

3.156** 

0.597 

1.674 


Model fit and variance explained were examined. Data were first checked for possible violations of the assumptions. 

A power analysis at an alpha level of .01 for a hierarchical regression analysis with one predictor in the Model 1, two 
predictors in Model 2 and three predictors in Model 3 indicated that the sample size (N=582) was sufficient for a 
desired power level of 0.95. The standardized predicted residual statistics (M=0, SD=1.00, Min= -3.10, Max= 2.37) 
indicated that the assumption of linearity has been met. Although, there was moderate correlation between predictors, 
the high tolerance levels (>0.50) and low VIF (variance inflation factors)(<3) indicated that multicollinearity was not 
an issue. 

Results from Model 1, as shown in Table 7 and Table 8, indicate that the overall high school performance is a 
significant predictor of college Calculus I success (F(l, 580)=199.57, p<0.01). The and adjusted suggest that 26% 
of the variance in the college Calculus I GPA is accounted for by high school overall performance scores. Regression 
coefficients are another indicator of the relative strength of the predictor variables. They may be interpreted as 
number of points that a dependent variable (College Calculus I GPA) changes for a unit change in a predictor 
variable (high school score), all other factors were held constant. According to Model 1 results, college Calculus I 
GPA increased by 0.12 points for every unit increase in high school score. 

Results from Model 2 in Table 8 show that adding high school math score variable to the model with high school 
overall score resulted in an increment of , ( change = 0.054, F (2, 579) = 129.952, p<0.01), indicating that the 
students’ high school math score is a significant predictor of college Calculus I GPA in addition to overall high 
school performance and it added 5.4% to the variance in students’ college Calculus I GPA. According to Model 2 
results, college Calculus I GPA increases by 0.04 points for every unit increase in high school math score (Table 7). 
When combined, high school score and high school math score accounted for 31% of the variance in the college 
Calculus I GPA as seen in Table 8. 

Table 8. Model Summary 


Adjusted Change Statistics 


Model 

R 

R z 

R~ 

Std. Error of the Estimate 

R Change F Change dfl 

df2 

Sig. F Change 

1 

.506 

.256 

.255 

1.05585 

0.256 

199.566 

1 

580 

.000 

2 

.557“ 

.310 

.307 

1.01782 

0.054 

129.952 

2 

579 

.000 

3 

.567“ 

.322 

.318 

1.01004 

0.012 

91.297 

3 

578 

.000 


According to the Model 3 results, the addition of gender of the students as a predictor in Model 3 in addition to high 
school score and high school math score made a statistically significant contribution in explaining variation in 
college Calculus I GPA. Gender of the students added 1.2% to the variance in students’ college Calculus I GPA. 
Model 3 results also indicate that all the three predictors i.e. high school score, high school math score and gender 
are significant determinants of college Calculus success. The three predictors together accounted for 32% of the 
variance in the college Calculus I GPA (Table 8). 
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5. Discussion 

This study analysed students’ performance in college Calculus I course and examined the predictive validity of 
overall high school performance, high school math performance and gender of the students for Calculus I success. 
The data for the study come from a sample of 615 students who took Calculus I course during spring 2014 semester 
as freshmen entering undergraduate program in SQU. Among the 615 students, 62% were male and 38% were 
female. Most of the students (86%) were from college of Engineering (46%) and college of Science (40%). The 
descriptive analysis revealed that female students entered in SQU with a significantly higher average score in both 
high school math and overall high school scores than male students. For example, among our sampled students, the 
high school scores of male students ranges from 54% to 96% with an average of 86%, while for female students it 
ranges from 80% to 98% with an average of 93%. This indicates that many boys with lesser scores than girls were 
succeeded in getting admission in SQU. It seems SQU is following a gender balance policy with 50:50 ratio of male 
female students while admitting them. This is also evident from the male-female ratio of enrolled students in SQU 
over the decades. 

In recent time, it has been demonstrated repeatedly that girls in general are outperforming boys all over the World 
(Azen et al., 2002; Chambers and Schreiber, 2004; Van Houtte, 2004; Islam, 2014). This is also true for Oman. Thus, 
there are more eligible girls with higher percentage of high school marks than boys to be admitted in SQU and 
perhaps to maintain 50:50 ratio of male-female students, the Admission and Registration (A&R) office of SQU are 
admitting some male students with lower school performance than female students. This admission policy might 
have far reaching impact on academic performance of students in SQU and their retention. The consistent better 
performance of female students than males in SQU may be partly related to the gender balance admission process. 

This study demonstrates significant difference between male and female students’ performance in college Calculus I. 
Female students had higher mean GPA (2.83) in Calculus I than male students (1.74). The proportion of students with 
letter grade A in Calculus I was found to be 25% among female students compared to 6% among male students. The 
descriptive analysis of GPA in Calculus 1 indicates that about 30% of the students obtained lower than C grade, of 
which 20% failed in the course. As mentioned earlier, female students outperformed male students in college 
Calculus I. The proportion of students with lower than C grade varies significantly among male and female students. 
About 43% of the male students obtained less than C grade compared to 12% of the female students. The 
proportion of students with F grade also significantly higher among male students than female students (21% vs. 5%). 
Students with grade less than C are either in the risk of dropout from the university or remain on probation which 
lengthen their academic life. Early college leaving or lengthening academic life is often associated with negative 
consequences for students, their families, and university administration. It can incur unrealized cost for families and 
for the university. The cost of dropping out at SQU in Oman has special significance, because SQU provides not only 
the free education but financial aid and free lunch for all male students and free accommodation and meals for 
female students. A student leaving university without having completed her/his study may also be exposed to various 
psycho-social problems. 

The differential analysis of the GPA in Calculus I shows significant differential effect of gender, cohort, college of 
study, high school math score and overall high school score on college Calculus I performance. Recent cohort 
performed better than their older counterparts. Students from college of Engineering showed the best performance 
than any other college. Gender, high school math score and overall high school score showed significant positive 
association with the performance in Calculus course. 

The hierarchical regression analysis also confirm the predictive validity of high school score, high school math score 
and gender in explaining the success of college Calculus course. Together these three variables explain 32% of the 
variance in the college Calculus I performance indicating their importance as predictors of the undergraduate courses. 
The findings of this study suggest that students with high scores on these two variables are likely to do well in entry 
level Calculus course. It implies that students with better performance in pre-college period also performed better in 
university. 

The findings of this study correspond with many studies which found that high school GPA and high school math 
GPA are generally significant predictors of students’ academic performance during their undergraduate studies in 
college (Moffat, 1993; Bridgeman et al., 2000; Kim, 2002; Snyder et al., 2003; Kuncel et al., 2007). Many 
researchers have further discussed that high school GPA more accurately predicts academic success in colleges than 
any other factors (Peltier et al., 1999; Camara & Echternacht, 2000; Fleming, 2002; Zheng et al., 2002; Floffman, 
2005) and that standardized test scores such as SAT or ACT add little to prediction equations beyond high school 
GPA (Cowen & Fiori, 1991; Myers & Pyles, 1992 Moffatt, 1993). 
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This study is not free from limitations. First, as the study was confined to success of only one college math course, 
the results may not necessarily be generalized as the overall success of the freshmen undergraduate students of SQU. 
Second, this study focused on a limited number of potential student variables affecting performance at university. 
Institutional, socio-economic, motivational, and environmental variables that play important role in the prediction of 
college success were not considered. Third, the high school scores of various high schools attended by the students 
may not be comparable because of their varying quality characteristics such as some schools are more generous with 
grading while others are more or less stringent. This might have some confounding effects on the predictive validity 
of the high school scores. Pike and Saupe (2002) showed that inclusion of high school quality in the model increase 
the predictive accuracy of the first-year grade substantially. The issue warrants more in depth research. However, in 
Oman all the schools follow same curriculum imposed by the Ministry of Education (MoE) and the quality of 
education of these schools are likely to be similar due to strong monitoring system of MoE. Due to lack of 
information about the quality characteristics of various schools attended by the students, we assumed that schools 
were homogeneous and analyzed the predictive validity of various high school scores without standardizing 
(z-scoring) them. Despite all these limitations, this study findings have important practical implications. 

6. Conclusion 

The findings of this study suggest that admission personnel should give more attention not only to overall high 
school score but also to high school math score, particularly for admission into science based colleges in SQU, 
because these two predictor variables have higher correlation coefficients with college outcome variable and have 
greater predictive power of college success in Calculus course. Since students with low high school performance 
tend to have lower GPA in college Calculus, the minimum admission level of high school score should be increased, 
particularly for male students, to improve the GPA level of collage Calculus as well as reduce the dropout rate and 
failure rate. A minimum admission level of 80% marks in high school final exam, irrespective of gender, could be 
implemented. Differences among gender and high school performance should also be taken into consideration 
during the admission process to allow for more equal opportunities to all applicants and have fairer admission 
decisions. 

The findings of this study also suggest the necessity of special educational support programs for students who were 
admitted with low high school performance records. Possible special educational support programs could include 
special care, tutorial classes, guidance on study skills and other basic academic skills. Giving the fact that a great 
amount of variance in the criteria variable is unexplained by the predictor variables in this study, there is room for 
more research to study the unexplained portion of academic performance. Admission committees can admit students 
based on other factors. These factors could include an admission test, motivation, quality of high school and interest 
of students. This investigation is merely an attempt to offer insight into the possible need for further research in this 
area. As such, the results are by no means to be considered definitive. While not identifying all the reasons, these 
findings give a basis for increased interaction and discussion among high schools that prepare future students and the 
higher education professionals. 
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